Growth factors interact with estradiol and gonadotropins in the regulation of ovarian cancer cell growth and growth factor receptors.
The factors controlling cell growth in epithelial ovarian cancer (OV Ca) remain poorly defined. Epidemiological evidence suggests that gonadotropins and estrogens may be important in the development of OV Ca. We have established permanent cultures of OV Ca cells from a mesenteric metastasis of an ovarian papillary adenocarcinoma. The growth of these cells was increased 20-60% (p < 0.01) by picomolar concentrations of 17 beta-E2 (but not by 17 alpha-E2) and 0.1 to 1 microgram/mL of hCG (but not hFSH). Both EGF and IGF-1 increased cell growth, and a maximal effect of 3- to 5-fold increase in cell number was observed. Under conditions in which the growth responses to EGF and IGF-1 were submaximal, E2 (0.1 to 100 nM) produced a concentration related increase in the growth response to IGF-1 and EGF. Ten nM E2 increased the responses to EGF and IGF-1 more than 2-fold. In combination, E2/hCG enhanced the growth response to EGF but not to IGF-1. Estradiol increased the Ka of the EGF receptor approximately 2-fold (p < 0.01) and increased the number of receptors/cell for IGF-1 approximately 50% (p < 0.01). While hCG had no effect on EGF receptor binding parameters, it increased the Ka of the IGF-1 receptor and enhanced the effect of E2 on IGF-1 receptor number. These studies suggest that E2 and hCG may regulate cell growth responses of OV Ca cells to IGF-1 and EGF. These changes may be exerted at least partly through modulation of properties of receptors for the two growth factors.